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(577  ABSTRACT

A hydraulic cylinder assembly for farm machinery or
the like including a tubular elongate cylinder with a
smooth inner cylindrical wall and a fluid inlet at a first
end with a hollow piston rod slidable therein having an
annular piston secured at a first end and slidable within
the cylinder. wall with the piston carrying axially spaced
wear rings and plastic annular sealing rings thercbe-
tween and a:T-shaped backup ring therebetween, a
guide and seal retainer within the cylinder at the sec-
ond end thereof for the second end of the piston rod
held in place by a retainer nut threaded onto the cylin-

- der and carrying a wiper ring in a groove and holding a

seal between the guide ring and retainer nut.

9 Claims, 2 Drawing Figures -
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1
HYDRAULIC CYLINDER ._
BACKGROUND OF THE INVENTION

‘The present invention relates to impmvements in
farm machinery, and more particularly in hydraulic

- cylinder and piston assemblies of the type used to oper-

ate elements of farm machinery and the like.
Hydraulic operated piston and cylinder assemblies

are used in many forms in farm machinery and as used,

10

must be capable of continued reliable operation with-

out failure. They are exposed to the elements to a
greater extent than in most machinery, and generally
receive little attention or maintenance, or if main-
tained, they still must be capable of operation by inex-
perienced personnel and relatively unsophlstlcated
maintenance people. Because of being exposed to the

elements and to adjacent operating parts, they must be

sufficiently rugged to receive impacts, shocks and vi-
brations without leaking or breaking and, of course,
must be capable of operation through a wide range of
temperatures wherein hydrauhc ﬂmd viscosities change
greatly. -

Another essential is that the parts must be simple and
easy to construct, and thereby easy to disassemble and
maintain for servicing. Various attempts have been
“made to provide foolproof piston and cylinder assem-
bly and to extend their operating life, but these have
not always been successful in that difficulties still arise.

It is accordingly an object of the present invention to
provide an improved cylinder assembly for use in farm
machinery which provides improvements over struc-
tures heretofore available and wherein the parts are
more simply made and assembled than in devices here-
tofore available and wherein the elements of construc-
tion are particularly well adapted to withstand the rig-
ors of operation to which they are subjected on farm
machinery. One of the more specific objects of the
invention is to provide a cylinder and piston assembly
wherein abrasive contaminants which may enter the
hydraulic oil supply can be captured in a manner
wherein they do not necessarily score the cylinder tube.

A further object of the invention is to provide an
improved piston and seal ring assembly for use between
the cylinder and piston in a low pressure cylinder as-
sembly for hydraulic farm machinery. A further object
IS to provide an unproved sealing and assembly mecha-
nism for a plston rod in a hydrauhc cylinder assembly
wherein repair of the rod seal is easily accomplished,
and assembly and disassembly is more readily per-
formed.

Other objects, advantages and features of the i inven-

tended to be covered herein will become more appar-
ent with the teaching of the principles of the invention
in connection with the disclosure of the preferred em-
bodiment thereof in the specnficatmn claims, and
drawings in whlch | - = -

ON THE DRAWINGS '

FIG. 1is a sectlonal view taken substantaally through

the axis of a cylinder assembly and generally line I1—II
of FIG. 1; and | S

"FIG. 2 is an end elevatlonal wew ef the cylmder.

assembly of FIG. 2.
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DESCRIPTION
As lllustrated in FIGS. 1 and 2, the assembly shown

. includes an elongate tubular steel elongate cylinder 10

having a smooth cylindrical inner wall surface 15. At a
first end of the cylinder is a casting 11 which closes the
cylinder end and has a threaded hydraulic inlet and
outlet fluid port 13 to which a hydraulic line connected
to a pump and control valving may be connected. The
casting has an opening 12 at the end for mounting it on
the machine or to a moving part, and the casting is
secured to the end of the cylinder by an annular weld at
14.

- Extending coaxially within the cylinder 10 1s a piston
rod 16 which is a hollow elongate tubular member and

will normally contain oil within the center as it recipro-

cates axially back and forth within the cylinder respon-
sive to the supply and escape of hydraulic fluid. |
Carried on a first end of the plsten rod 16 is a piston
17 which is annular in shape and is secured to the end
of the rod by an annular weld bead 18 on the end of the

| _plsten facmg the hydraulic fluid pressure chamber.
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‘The plstnn is grooved on its outer annular surface
and carries at its ends annular wear rings 19 and 20
which slide against the inner wall 15 of the cyhnder
Spaced axially mwardly from each of the wear rmgs are
annular sealing rings 21 and 22. These wear nngs are
preferably of plastic so as to be able to receive in em-
bedded form, contaminants, which get into the hydrau-
lic system. These contaminants by becoming embedded
in the rings, will not score the smooth inner cylinder
wall 15. |

Centrally located hetween the sealing rings 21 and 22
is a backup ring 23. This ring is T-shaped with the stem
of the T seated in an annular groove 24 in the piston.

By making the backup ring of plastic and having a
‘T-shape, it prevents extrusion of the seals when the

hydraulic fluid chamber is pressurized.

‘The space between the piston rod 16 and the cylinder
wall 15 is pressurized and vented through a tube 26
which communicated with the space through a radial
port 25 in the cylinder. The tube is flared at 27 to seat

against the outer surface of the cylinder and the tube

26 may be positively secured to the cylinder by brazing
at 28. Oil is delivered through passage 13 for the power
stroke, and oil is delivered through line 26 for the re-
turn stroke of the piston. The seals on the piston are

“arranged to take pressure from either direction.

50

At the second end of the cylinder and piston rod, the
rod carries a connector end 29 with a cross-opening 30

‘therethrough to mount on the machine or to a moving

part. The rod end 29 is preferably attached to the hol-

~ low piston rod by threads 31 with the end 29 threaded

60
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tion, as well as equivalent structures which are in- _55

lockingly tight in position, sealed by O-ring 40.
Carried on the second end of the piston rod and

located between the rod in the second end of the cylin-

der is an annular guide and seal retainer ring 32. The

seal retainer ring has a smooth inner surface in which
‘the piston rod slides, and has an annular outwardly

facing groove in which is seated a seal such as an O-ring
33 to help prevent the escape of pressurized hydraulic

Afluid.

The guide ring 32 is held in place by an annular re-
tainer nut 34. The retainer nut has an annular skirt

- which is internally .threaded at 36 to thread onto the

threaded outer surface of the second end of the cylm-
der - . | - .
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The retainer nut has an annular fadially inwardly -

extending flange 34a which overlies the guide ring 32

and locks it in place within the cylinder. An annular

flange is located at 35 on the guide ring to seat it

against the end of the cylinder. |
~ The guide and seal retainer ring has an annular
groove at one end for receiving a piston rod seal 39.

This piston rod seal is held in place by the flange 34a of

the retainer nut. The retainer nut also has a groove at

its inner surface to have a wiper ring 38.

In operation as the hydraulic chamber 1s pressurlzed |

or relieved through the port 13, the piston 17 slides
along within the cylinder so that the two connector
ends 11 and 29 move apart or together to operate hy-
draulic activated equlpment on the machine. This low

pressure hydraulic unit is capable of cperatlcn for a
~substantially indefinite period of operation without

10

4
piston rod for moving the second connector away from
the first connector while fluid introduced into the sec-

ond port will fill the space between the piston rod and
“cylinder and be sealed from the first port and interior of -

the piston rod by said piston sleeve and said seal rings

around said piston sleeve to retract the piston rod into.

the cylinder and move the seccnd connector tcward_ |
the first connector. :

2. The assembly of claim 1 wherem the backup rmg'_

1S T-shaped in cross section with a stem seated in said

backup ring groove and a head around the piston sleeve

~ bottoming said seal rings and riding on said cylinder

15

wall to prevent extrusion of the seal rings.
3. The assembly of claim 1 wherein said wear rings

are formed of plastics material adapted to embed solid

- contaminants in the fluid from said first and seccnd-___;

debilitating wear and 1s capable of operation over a -

wide range of viscosities of hydraulic fluid and in the
presence of outdoor elements such as are encountered

with farm machinery. The features and advantages

20

above set forth are incorporated in the unique struc-

ture, and for example positive fastenmg between the

piston and the rod is accomplished by the weld, and the
25

piston is isolated from the cylinder tube by duplicate

wear rings and a backup ring with the abrasive contam-

Inants being capable of being embedded in the plastic

rings without scoring the cylmder tube. The s:mply
“assembled and constructed piston rod seal is held in

place by the retainer nut which makeslthe unit. capable

of replacement of seals if necessary.
I claim as my invention:

ports to minimize scoring of the cylinder wall.

4. A double acting hydraulically powered cylmder
and hollow piston rod assembly which comprises an
elongated tubular cylmder with first and second ends
and a smooth cylindrical inner wall surface between

‘said ends, a first connector secured to and closing the

first end of said cylinder having a first fluid port, a

~hollow tubular elongated plstcn rod of substantially

smaller outer diameter than the inner diameter of said

cylinder having first and second ends and being slidable

through said second end of said cylinder, a piston
sleeve surrcundmg the first end of said piston rod,

" means securing said piston sleeve to said piston rod, a

30

1. A double acting hydraulically powered cyllnder;

~ and hollow piston rod assembly which comprises an.

elongated tubular cylinder with first and second ends

second connector secured to said second end of said
piston rod extending beyond the second end of said

cylinder, a piston rod guide sleeve in said second end of
said cylinder between said piston rod and cylinder and -

. slidably supporting said piston rod in said cylinder, said

35

and a smooth cylindrical inner wall surface between

said ends, a first connector secured to and closing the
first end of said cylinder having a first fluid port, a

hollow tubular elongated piston rod of substantially

-smaller outer diameter than the inner. diameter of said

cylinder having first and second ends and being slidable
through said second end of said cylinder, said outer

diameter of said piston rod being constant along the full
length of the rod, a piston sleeve surrounding and
~ seated on the first end of said piston rod along the
entire length of the sleeve, a weld bond securing one

‘end of said piston sleeve to said piston rod, a second

" connector secured to said second end of said piston rod
~extending beyond the second end of said cylinder, a

guide sleeve in said second end of the cylinder between-

40

guide sleeve having a flange overlying the second end .
of said cylinder, a cap threaded on said second end of
said cylinder clamping the flange of said guide sleeve

against said second end of said cylinder, a counterbore
in the flanged end of said guide sleeve, a seal ring
‘seated in said counterbore sealingly engaging said pis-

ton rod, said cap, and said guide sleeve to prevent .
leakage out of said cylinder between the guide sleeve

- and the piston rod, said piston sleeve having wear ring
- grooves therearound ad_]acent the oppostte sides of sard

45
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said piston rod and cylinder and slidably supporting
‘said pistcn-. rod in the cylinder, said piston sleeve having
‘wear ring grooves therearound adjacent the opposite

ends of the sleeve and a backup ring groove there-
around between said wear ring grooves, a wear ring
mounted in each wear ring groove projecting radially

55

therefrom in bearing engagement with said smooth -

cylindrical inner wall surface of said cylinder, a backup

ring mounted in said backup ring groove and projecting
radially therefrom, a seal ring surrounding said piston

60

sleeve on each side of said backup ring between the

backup ring and wear rings, and a second fluid port in

said cylinder adjacent said guide sleeve communicating

with a space between said piston rod and said cylinder,
whereby fluid introduced into the first port will be
sealed from said space between the piston rod and

cylinder and the second port by said piston sleeve and

said seal rings around the sleeve to fill and propel the

65

sleeve and a backup ring groove therearound between

said wear ring grooves, a wear ring mounted In. each -

‘wear- ring groove projecting radially therefrom in bear-
ing engagement with said smooth cyhndncal inner wall
surface of said cylinder, a backup ring mounted in said
backup ring groove and projecting radially therefrom,a

seal ring surrcundlng said piston sleeve on each side of -

said backup ring between the backup ring and wear
rings, and a second fluid port in said cylinder adjacent

said guide sleeve communicating with a space between -
piston rod and said cylinder, whereby fluid introduced

into the first port will be sealed from the space between

the piston rod and cylinder and the second port by said
piston sleeve and said seal rings around said plstcn
sleeve ‘to fill and propel the piston rod for moving the
second connector away from the first connector while
fluid introduced into the second port will fill the space
between the piston rod and cylinder and will be sealed

from the first port and interior of the piston rod by said
‘piston sleeve and said -seal rings around said piston.

sleeve to retract the piston ring into the cylinder and
move the second connector toward the first connector.
5. The assembly of claim 4 wherein said piston rod -

- gmde sleeve has a peripheral grccve therearcund and a



S

seal ring seated ih this groove engages the inner wall of
the cylinder to prevent leakage between the guide
sleeve and cylinder.

6. A hydraulic cylmder assembly which comprlses a

tubular elongated cylinder with first and second open
ends and a smooth cylindrical inner wall surface be-
tween said ends, a hollow tubular elongated piston rod
of substantially smaller outer diameter than the inner
diameter of said cylinder telescoped within the cylinder
“and having first and second open ends, a piston sleeve
seated along its entire length around the first open end
- of said piston rod and having an end welded to said rod,
said piston sleeve having axially spaced wear ring
grooves therearound with a backup ring groove be-
tween said wear rmg grooves, ax1ally spaced plastics

material wear rings in said wear ring grooves and pro-
| _]ectmg therefrom to ride on the smooth cylmdrlcal

inner wall surface of the cylmder a backup rmg in said
| backup ring groove between said plastics rings, seal
rings surrounding said piston sleeve between the
backup ring and the plastic rings riding on the smooth
inner wall of said cylinder, a first connector closing the
first open end of said cylinder and having an inlet port
communicating with said piston sleeve and the interior
of said piston rod through the first open end of said
piston rod, a second connector closing the second open
end of said piston rod beyond said cylinder, a guide
sleeve in said second open end of said cylinder shdably
supporting said piston rod, an end cap threaded on the

4,003,297
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second end of said cylinder surrounding said piston rod
and clamping said guide sleeve in the cylinder, a first
seal carried by said guide sleeve engaging the piston
rod and the end cap to prevent leakage between said
sleeve and piston rod, a second seal carried by said
guide sleeve engaging the cylinder to prevent leakage
between the guide sleeve and cylinder, a second port
communicating with a space in the cylinder around said
piston rod and between the guide sleeve and piston
sleeve whereby fluid introduced into the first port will
propel the rod out of the cylinder to move the second
connector away from the first connector and fluid in-

troduced into the second port will retract the rod into
the cylinder to move the second cnnnector toward the

15 first connector.

20

7. The assembly of claim 6 wherem the second con-
nector is threaded into the second end of the rod.

8. The assembly of claim 6 wherein said end cap has
an -annular groove surrounding the piston rod and an
annular wiping ring is seated in said groove to prevent
ingress of dirt around the rod into the cylinder.

9. The assembly of claim 6 wherein the plastics wear

. rings are composed of plastics material effective to

25
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embed solid contaminants in the fluid from the ports,
the backup ring is T-shaped 1n cross section with a stem
seated in a piston sleeve groove and a head bottommg
the seal rings, and the seal rings have grooves opening
to the plastics wear rings to be expanded by fluid pres-

sure leaking past the plastics wear rings.
* %k % Kk ok
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